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Claim 1. A-solid lubricant 


and corrosion 


inhibiting 



composition comprising 5 to 20 parts by weight of zinc metal 1 to 
20 parts by weight of zinc oxide and 10 to 40 parts by weight of 
molybdenum sulfide dispensed in solvent resin carrier. 

Claim 4. A steel article coated with a composition as claimed in 
any one of claims 1 to 3. 

Claim 5. A steel article as claimed in claim 4 which has been 
heated for one hour at 180°C and subsequently coated with a 
seal ing composition . 
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Hereby apply for the grant of a Patent for an invention entitled:'* 1 

"COATING. COMPOSITION" 



which is de&cribed in the accompanying * WVI '!^ 



specifiurtion. 
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This invention relates to an improved coatinp, 
composition particularly for use on fasteners and bolts 
used in the nrnins industry. 

In order tc improve the efficiency of bolts and 
fastener? it is usual to coat them with a lubricant to lower 
the co-efficient of fricticn and to thus gain greater tens- 
ion with a lower torsionaJ force applied to the bolt. 
There are numerous bo] ts and fasteners used in mining equip- 
ment and on mining installations. Further mine roof bolts 
are also able to be improved. increasing* the tensile 

force with lower stress on the holt fewer holts arc required 
for any p.iven structure. 

An additional problem, to which fasteners used 
In the mining industry are s-.jb.1er ted , ir the corrosive 
effect of mine water. 

In the oast various lubricants or low wear creases 
have be^n orooosrd for use in Journal bearings, internal 
corhuntion enginer. but nr>ne of these have been particularly 
suitable <n solvinp the problems associated with fasteners 
such as mining roof bolts. Typical of these prior proposed 
compositions are those disclosed in U.S. patents 3,239,288, 
3,935,11* and 3,994,697. 

Tt i? t therefor*, an object of this invention 
to provide a coating composition which provides a lower 
co-efficient of friction for the surface coated and also 
provides corrosion resistance. 

To thj* end the present invention provider, n rolid 
lubricant and corrosion inhibiting composition comprising 
5 to 20 parts by weight of zinc metal 1 to 20 parts by 
weight of zinc oxide and 10 to 40 parts by weight of moly- 
bdenum sulfide dispersed in solvent resin carrier. The 



zinc metal is pr~.fer.bJv ir. the fern cf r.ir-c and the 

Molybdenum disulfide is rrcf-»My ir. D ~.wder for-. .-. 

The co-pesitier |. preferably *j,«x-r! t h a resin 
and solvent carrier such an alcohol water mixture with 
a phenolic resin. One preferred wrier include 4i parts 
commercial methylated spirits, 3.S oarts water with twenty 
two parts phenolic resin. Ho , ever> the selection of 
solvent or resin is not critical to the performance of the 



invention. 



The composition <s applied by dipping the parts 
*n the composition. Pr1or to dippinp ln tne conposltlon 
of this invention the surface., of the fasteners are 
and treated to give, for example, a ferrous manganese phos- 
phate coating. One suitable pretreatment process is that 
described in Australian patent 256,993. 

Subsequent^, coating with the composition of 
this invention it laboured. 1 Preferably curing is carried 

out at a temperature of ibo«>C for approximately one hour. 

The final cured coating is generally of a thickness of from 

O.Ol mm to 0.02 mm. 

In a preferred aspect of the present invention 
a sealing compound is apolied over the heat treated coating. 
The purpose of the sealing compound is to fill the pores 
in the coating created by the evaporation of the solvent 
for the coating composition during heat treatment. Convent- 
ional sealing compositions for steel products can be used. 
However, -ccorHno to a more preferred form of the invention 
a sealing composition i« provided which includes a major 
portion of a grease formed from an alumino Bilicate clay 
and a hydrocarbon oil. and a minor portion of a water 



repellant compound and a rust inhibiting a R ent. This comp- 
osition is preferably applied as a dispersion in a suitable 

hydrocarbon solvent. 

The followinc examole is a formulation including 
only two of the three essential components of the coating 
compound of this invention and is orovided for comparative 
purposes . 
EXAMPLE 1 

Methyl aied Spirits 40.7% wt. 

Union Carbide Phenolic 
10 Resin EKP 2620 21.7* 

Water C.5% 

IW|' i.n'.-.-.l 
Union Carbide^' Resin XYHL 0.4«S 

Zinc Oxide Powder 5.2% 



30 



MoS 2 Powder 



SEALING COMPOUND 



28.5* 
lOO.O 



St^etly Steel Improve- 
ment 123 

20 Mixed 1 Part to 3 of water. 

The following two examples are illustrative of 
a coating composition of this invention with a conventional 
sealing composition and with the oreferred sealing composit- 
ion of this invention. 
EXAMPLE 2 

Methylated Spirits to. OS 

Union Carbide Phenolic 

Resin BKR 2620 16.0% 



Zine-euat J 4.3% 

Zinc Oxide Powder 2.3% 



MoSg Powder 




15.4% 
100.0 



4. 



SEALING CCMPOUKD 
Steel Improvement 12B 
Mixed 1 part to 3 of water. 
EXAMPLE 3 

The coating formulation of Example 2 is used in 
5 conjunction with the following sealing composition. 
SEALING COMPOUND: 

Shell Solvent X 222 77.07, 
No. 2 Bentone Grease 21.6% 
Steetly Duomeen T.D.O. 1.0*. 
10 Lubrizon 850 0>4 ,, 

100.0 

Bentone Grease is a mixture of bentonite clav and 
an oil. 

Steetly Duomccn is a i onR chain aliphatic diamine 
15 oleate and acts as a water repellant. 

Lubrizol is a commercially available rust inhibitor. 
Shell Solvent X222 is a "Lighter" fluid composed 
predominently of hexane. 

The coating and sealing compositions of Examples 
20 1,2 and 3 were applied to steel panels for testing of 
corrosion resistance. The coating procedure used is des- 
cribed above namely the coating composition was applied 
and then cured for one hour ac approximately 180oC. 

The sealing composition was then applied and dried. 
25 The final coating of Example 1 was about 0.0t3mn, 

thick and that of Examples 2 and 3 was ahout 0.026mm 
thick. 

The test results for corrosion resistances are as 
follows : 

30 METHOD OF TEST 

The salt spray testing was carried out according 
toAust. Std. K173, Part III, viz: 




520538B2 I > 



Sodium chloride concentration = SO + 5 p./litre. 

P H - 7 " ? 

Temperature = 35 + 1 C 

Fog collection rate (SOcn" area) = 1-2 ml/hour. 

RESULTS ♦ 

The panels were examined at regular intervals and 
finally taken from the cabinet, rinsed thoroughly, dried 
and examined. 

The observations were as followc:- 

Two plain paneis coated with the c omposition of Example 1 
96,168 ana 240 hours :- There were no rust spots en 
e i the r . 

312 hours:- They both exhibited a few small rust snots 

associated with rust staining. 

408 hours:- One exhibited many rust spots associated 

witn rust staining, the other exhibited 

rust on approx. 10% of the surface. 

Two plain panels coated with the composition of Example 2 

96 and 168 hours:- There were no rust spots on either. 

240 hours:- There were a few tiny rust spots on both. 

312 hours:- There were many small rust spots on both. 

408 hours:- There were many small rust spots on both 

associated with rust staining. 

Two plain panels coated with the composit ion of Example 3 

96,168,240, 312 and 408 hours:- There were no rust 

spots on either. 

One punched panel cor.ted with the composition of Example 
3 and containing 3centre punchlngs. 

48 hours:- There was no visible rust at the punch 
marks. 



96.144,194, 254 hours:- There was rust at one punch 

•r.»-rk. rone at. the other two. 
260 hours:- As at 264 hC(Urst> but alsQ a faw Uny ^ 

spots op the race. 
These results shew that although under the testing 
conditions the composition cf this invention as illustrated 
in Example 2 was not superior to that of Example X after 
short periods of exposure to salt corrosion the lonper per- 
iods of exposure do illustrate the superiority of the coat- 
ing composition of this invention and this means that the 
articles so coated will remain serviceable for far R re*t*r 
periods than conventionally treated oroducts. 

Another important arn-ot of the present invention 
which is particularly applicable to coated bolts etc. is 
that the coating of this invention also acts as a solid lub- 
ricant and significantly reduces the tensioning torque 
required to provide a given tension in a tightened bolt. 
This significantly reduces the effort involved in assembly 
or disassembly cf bolted components. 

The co-efficient of friction of the compositions 
of Examples 1 , 2 and 3 was 0.08 compared to 0.15 for plain 
steel. This torque is also SOX lower than for lightly oil- 
ed plain steel . 

Bolts or fasteners treated according to this 
invention exhibit both improved long term corrosion resist- 
ance and a lower surface co-efficient of friction compared 
to untreated fasteners or fasteners coated with conventional 
compositions. 

The process and composition of this invention can 
be applied to general purpose nuts and bolts used in elect- 



ric and telephone transmission lines, in conveyor struct- 
ures* mechanical equipment, underground mining equipment, 
petroleum and chemical plant equipment such as pipe line 
flanges and heat exchangers. The present invention is also 
applicable to high strength structural nuts and bolts used 
in hig^J rise structures, bridges and power transmission 
towers . 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: ^ 

1 ' A solid lubricant and corrosion inhibiting compos- 

ition comprising 5 tc 20 parts by weight of zinc metal 1 
to 20 parts by weight of zinc oxide and 10 to 40 parts by 
weight of molybdenum sulfide dispersed in solvent resin carr- 
ier. 

2 « A composition as claimed in claim 1 in which the 

zinc metal is added to the composition as zinc dust and the 
molybdenum sulfide is added as molybdenum disulfide powder. 

3 * A composition as claimed in claim 1 or 2 in which 

the solvent is methylated spirit and the resin is a phenolic 
resin. 

4 « A steel article coated with a composition as claimed 

in any one of claims 1 to 3. 

5 * A steel article as claimed in claim 4 which has 

been heated for one hour at 100°C and subsequently coated 
with a sealing composition. 

6 * A steel article as claimed in claim 5 in which 

the sealing composition comprises a major portion of an alum- 
ino silicate clay and hydrocarbon oil mixture, and a minor 
portion of a water repellant and a rust inhibitor. 

DATED this 22nd day of June 1979. 

PLACER EXPLORATION LIMITED 

EDWD. WATERS * SONS , 
Patent Attorneys, 
50 Oueen Street, 
Melbourne, Victoria,- 
AUSTRALIA. 
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